cicic. ooo roaia I <J 1 aoo j**c:;jaLJt> 



(12) INTERNATIONAL AFFUCaTION rUBUSHED UM>ER THE PaTCNT COOPERATION T1UATY <PCT) 



(19) World iDtellcctual Property Or^anizatioD 
f ntenuuional Burcab 

(43) iBtcmarioaal Pttblication Date 
31 May 2001 (31.05^001) 




PCX 



inniiiuiiiiiiaiiiniinnflH 

(10) iDlemational Pablication Nomber 

wo 01/38202 A2 



(51) iBienwtioRal PaicM ClasttSlicatioa^: B65G 

(21) IntemaiioBalApplicatioii Number: FCTAJS0(V32(»4S 

(22) latcrealioaal Pilmg Dulc; 

22 Kdvember 2CU) (22.1 J.200G) 



{2SI Filitte Lancaaee: 
(2f| PwblkatioD Laq^agv; 



(30) Priority Data: 

6Cyi66.7S4 22 Noveoter 1999 (Z2.1 1.1999) US 

GCV166.752 22 November 1999 (22.1 1.1999) US 

09/d32^2 d August 2000 (04.08.2000) US 

(71) Applicant: BATCHING SYSTEMS, INC. (USA)S]: 
76SO BtuBado Lane, Owings, MD 2067S (US). 



(72) laveator: WOOU>IUDG£, D<M»ald; Batcbms Syv^axa, 
Inc.. 7650 BtniMKrle Lane. Owtngs, MD 20678 (US). 

(74) Aseot: CANTOIC Ucrbcn; L: EvaittMi. MeXtem. 
Edwsnb & Inmihun. PX.L.C Smtc 700» 1200 G Street 
N.W.. Wat&hingtM^ DC 20005 (US), 

(81) Designated Statcft (marianfiil^. Ca, JP, MX, 

(84) Dot^tcd Stalas (wegioiva)^ hmpean pateai (AT. BEL 
CH. CY. DK. ES. Fl. FR^ GB. GR. IE» IT, LU MC, 
NL, FT, SE, TR). 

Pablisbcd: 

Wiihom int^rwtarional search rKptarl and to bg wmpabiifimd 
upam receipf of (hot report. 

Fpr twp~hner codes and olh^r abbrrviafi<fnj, iT>fer to the 'Ouid' 
tmct Notts on Codts ond Abbrryiati^ns" appeiving at the begin- 
ning af each regular issue q/ the PCT Carette- 



(54) Title: FEEDING AND SCMOING APPARATUS 




CM 
< 



(ST) Abstract: A f^edia^, aiagqla t in g i or orieni&ng device which inctiidcs e vibnKory feeder bewl liavin^ e ccnnat rcGDving 
^ and at least rwo tnda ladianng outwardly ffroni ^leceivins ccciion. Tbe feeder bowl can be convex, concave, or Oat in 
oowi-sectioii dc pepdiu e on tbe articles to be sepaiaied or oricated. 



a 12^^002 13:17 FR BAKER ^ BOTTS 202 639 7890 TO 18583423936 P . 03/32 

WO 01/38202 PCT/USO0/32fl45 

FEEPrUG AND SORTIKQ APPARATUS 
TEC!»yTCAL FIELD 
Th.xs invention relates to a device for separating 
articles, counting articles, or the like. More specifically, 
5 this invention relates to a device using an apparatus 
comprising a vibratory feeder bowl and a plurality of 
outwardly radiating tracks for separating articles, counting 
articles, or the like. 

BACKGROUND ART 

2.0 Vibratory feeder bowls for separating articles, counting 

articles, or the like are known. These feeder bowls comprise 
a central receiving section in the form of a cone or the like 
and a single ramp-like track along which the articles flow to 
a discharge. As can be seen from Fig. 15, the typical prior 

15 art apparatus comprises a vibratory feeder bowl 44 having a 

central receiving section 46 and a spiral track 48. The bowl 
is vibrated by a base unit 50. The track 48 can take a number 
of configurations and types of tooling depending on the nature 
of the articles to be separated, their size, their shape, 

20 and/or other characteristics. Typical bowl and track 

configurations are well-known in the art as illustrated, for 
example, in the **Parts Feeding Equipment catalog of 
Automation Devices p Inc., of Fairview, Pennsylvania, U.S.A., 
or the **Syntron® Parts Handling Equipment catalog of FMC 

25 Corporation, Material Handling Division, of Homer City, 

Pennsylvania, U.S.A. Well-known drive units are also shown, 
for example, in those two catalogs, both of which are 
incorporated herein by reference in their entireties . The 
vibration "appli'eB by "the "drive unit 50^^^ articles 

30 being oriented and/ or separated to move outwardly to the 
periphery of the bowl 44. The articles to be separated 
continue to move outwardly and are guided by wall 52 to follow 
the spiral path of the ramp 48 until they reach the end where 
they drop off into a counter, weigher, or assembly machine, or 

35 any other device for further processing, such as packaging, 
etc. From the counter or weigher, the articles then move to 
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furcber processing such as packaging. Counting, weighing, and 
other such devices are well-known in the art. 

There is a disadvantage to the prior art devices in that 
they are slow and inefficient. A plurality of such devices 
5 must be used, each with its own vibration -producing mechanism. 

DISCIOS URE OF THE INVENTTOKT 
It is, therefore, a primary object of the present 
invention to provide a vibratory feeder bowl apparatus for 
feeding, singulating, and/ or orienting articles which is free 
10 of the above-mentioned and other such disadvantages* 

The present invention provides a feeder bowl comprising a 
central receiving section and a plurality of tracks radiating 
outwardly from the receiving section. The feeder bowl itself 
is the same as conventional feeder bowls or can be a feeder 
15 bowl according to another aspect of the instant invention. It 
can be convex, concave, or flat in vertical cross-section 
depending on the articles to be separated or oriented. The 
choice of bowl configuration would be apparent to those 
skilled in the art. For instance, pills or tablets to be 
20 counted would be fed, oriented, or separated by using a convex 
bowl; irregularly shaped articles to be fed, oriented, or 
separated would be processed using a concave bowl; and 
spherical objects like marbles would be separated for counting 
using an essentially flat bowl. it should be noted that 
25 "^convex" and ^'concave" bowls are, in actuality, essentially 
conical. The convex bowl resembles the outside surface of a 
cone while the concave bowl resembles the inside surface of a 
cone- As will be discussed later, when a concave bowl is 

used,--it is preferable that it have spiral -grooves "radiating 

30 outwardly from the center. The bowl receives bulk product 

from bucket conveyors, bin vibratory elevators, and/or other 
similar delivery means * 

While the conventional bowl uses a single spiral ramp- 
like track, the instant invention is an apparatus which 
35 comprises a plurality of outlets radiating outwardly from the 
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periphery of the feeder bowl. The number of outlets can be as 
few as two with no upper limit except as dictated by physical 
constrains. It is possible that as many as about SO could be 
used depending on bowl size fiind/or diameter, and tracl^ size. 
Specifically, the device has multiple tracks spiraling out 
from a center cone. The tracks all have tooling designed to 
shed bulk loose product down to single file feed, editing 
product in controlled flow from the bowl around the entire 
periphery at the end of each crack. 

The bowl passes the excess overflow via an integral catch 
pan that provides a path for the bulk excess product to exit 
the bowl feeder from underneath the multiple tracks for a 
return run through the multi- track feeder - 

At each exit, an optical parts detector, laser, light 
15 beam, load cell, or similar type device, with a product 

diverter gate, and an accumulator with discharge gates, is 
positioned to count or weigh the loose product into the 
desired batch count or weight size. These detectors may 
combine their counts for large batch sizes, or each be 
20 individually programmed to count each total batch oar any 
combination of these optical batches and weighed batches 
satisfying their requested batch size. These devices are all 
well-known in the art and need no further description. 

In another aspect of the instant invention, a new bowl 
25 configuration is provided for bulk product distribution that 
can deliver product xiniformly and/or oriented in a controlled 
fashion out its entire periphery overflowing out of itself 
evenly and smoothly around a 3 60 degree circle. This bowl is 

— designed to- receive bulk product- from bucket -conveyors,- bin 

30 vibratory elevators, and/or other similar delivery means. 

This device by nature of its design shape will collect the 
product in the bottom center of a cone, bowl or other similar 
shaped device. The bowl has spiral vanes, tracks, divertors, 
or other similar devices affixed to its interior surfaces that 
35 will guide and encourage the product to climb out of and 
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spread itself evenly and uniformly out of the periphery of the 
device . 

As with the first aspect of the instant invention, the 
bowl is driven by a conventional vibrator-electromagnetic 
pneumatic hydraulic and/or motor driven to impeirt motion to 
the product distribution device which in turn drives the 
product aroxind up and out of the device - 

Old technology has been to use a vibrating dome or cone 
with even distribution highly dependent on uniform delivery to 
the center of the cone resulting in fluctuations in delivery 
period- Entangled and not completely free flowing product 
like French fries, screws, wrapped candy, often result in 
unevenly distributed output flow out the periphery of the dome 
with some batch infeeds located around the distributor 
15 starving for produce while others may have too much bulk 
product . 

Other objects, advantages and novel features of the 
present invention will become apparent from the following 
detailed description of the invention when considered in 
20 conjunction with the accompanying drawings. 

BRIEF DESCRIPTIOM OF DRAWTNC;^ 
^iS' 1 is a plan view of a bowl feeder according to the 
inventions- 
Fig. 2 is a side elevational view of the bowl feeder of 
25 Fig. 1; 

^^9- 3 is a perspective view from the top and front of 
the bowl feeder of Fig. 1; 

Fig. 4 is a cross-section of the bowl feeder taken along 

— the- line 4-4~of Fig. if " ~ 

30 FiS- 5 is a perspective view of a bowl feeder showing a 

feeder cone and showing only a single track for illustrative 
clarity; 

Fig. 6 is a perspective view of a bowl feeder showing a 
feeder cone for feeding product from the bottom and showing 
35 only a single track for illustrative claricy; 

-4- 
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Fig. 7 is an elevational view of a bowl feeder showing 
another form of feeder cone and showing only a single track 
for illustrative clarity; 

Fig, 8 is a perspective view of a bowl feeder similar to 
S Fig. 3; 

Fig, 9 is a plan view of another embodiment of a bowl 
feeder according to the invention; 

Fig, 10 is a cross-section of the bowl feeder taken along 
the line 10 -10 of Fig. 9; 
10 Fig. 11 is a perspective view of the bowl feeder of Fig, 

9; 

Fig. 12 is a plan view of the inventive bowl according 
the second aspect of the invention? 

Fig. 13 is an elevational view of the bowl of Fig. 12 j 
15 Fig, 14 is a perspective view of the bowl of Pig, 12; and 

Pig. 15 is a perspective view of a conventional 
apparatus . 

BEST MODES FOR CARRYING OUT THE lyiVENTION 
Referring to Figs. 1-4, the bowl feeder of the present 
20 invention is generally designated by the numeral 10. The bowl 
feeder 10 comprises a central receiving section 12 and a 
plurality of cracks 14 spiraling out from the central 
receiving section. The complete apparatus is vibrated using a 
known vibrating drive 15 . Depending on the natures of the 
25 items to be counted or separated, the device may alternatively 
be rotated instead of vibrated to cause the items to flow 
outwardly by centrifugal force rather than by the vibrations. 

The central receiving section 12 can be in the form of an 
~~ inverted cone as shown in Figs. 1-4- Alternatively, it could 

30 be in the form of a cone-shaped structure having walls which 
taper outwardly and upwardly as shown in Fig. 5 and, 
optionally, with a flat upstanding central structure IB to 
direct the flow of items up and out of the bowl into the 
tracks . Another alrernative is a generally conical central 
35 portion 18 having upward spiral passages 20 leading to the 
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trades 14 as shown in Fig. 6 (see, also. Figs. 12-14) . Yet 
another variation uses an inverted conical structure 22 within 
a conical bin as shown in Fig- 7. These various structures 
are chosen by chose skilled in the art depending on the nature 
5 of the items to be counted and/or separated. 

Track width adjusters or air jets 24 may be provided to 
force the items moving along the track to assume a single 
file, with excess items then falling off and being collected 
in a tray 26 to be cycled back to the feed- 

10 Any suitable device for counting, sorting, combining, 

weighing, separating,, or the like can be affixed to the ends 
of the tracks as shown schematically at 28. Different such 
devices can be used on different tracks. The device of this 
invention may be used to separate any items which are provided 

15 in bulk and are to be separately packaged or coixnced for 
packaging. Such items include pills, electronic parts, 
mechanical parts, julienne-cut potatoes for frying, hardware, 
toy pieces, etc. 

Turning to Fig. 9, there is shown a bowl feeder generally 

20 designated by the numeral 30. The bowl feeder 30 comprises a 
central receiving section 12 and six tracks 32, spiraling out 
from the central receiving section. As mentioned earlier, 
there could be as few as two tracks and as many as about 50 
tracks. The complete apparatus is vibrated using a known 

25 vibrating drive (not shown) . 

The central receiving section 12 is preferably in the 
form of an inverted cone but could take another configuration 
depending on the articles to be processed. The width of the 

tracks-may be adjusted using-known -tooling to -force the items 

3 0 moving along the track to assume a single file, or ozriented 
single file, with excess items then falling off and being 
collected in a tray 26 to be cycled back to the feed. The 
term '"tooling" is commonly used in the trade to refer to 
walls, guides, diverters, baffles, rails, and other such 
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fabricated structures which are added to the bowl for a 
particular purpose, all as well-known in the art. 

As shown in Fig. 9, the tracks 32 are evenly spaced 
around the periphery of the bowl. Bach of the tracks 32 is 
arcuate following a spiral path, i.e,, a path of ever chemging 
radius, or a circular path. When the paths are circular, the 
centers of the circles lie on a circle which is inside of, and 
coaxial with, the bowl 12, All the arcuate tracks 32 which 
radiate out from the central receiving section 12 are 
geometrically the same and are circumscribed in circle 34. 

While a rotating feeder bowl moves the product putwardly 
by centrifugal force, the vibratory feeder bounces the product 
up and outwardly in a circle. The product then reaches wall 
36 (Fig. 11). Wall 36 has a plurality of openings 3B through 
15 which the product passes onto tracks 32. The whole unit 
vibrates and the product spreads out and marches down the 
tracks 32. Then the product moves to chutes to a bottling 
machine or the like, or to a common funnel, or to a counter. 
The inventive bowl 40 has spiral vanes, tracks, 
20 divertors, or other similar devices, all generally designated 
by the numeral 42, affixed to its interior surfaces that will 
guide and encourage the product to climb out of and spread 
itself evenly and uniformly out of the periphery of the 
device. The spiral tracks and/or vanes are ever growing in 
25 size as they climb up and out of the dome. Using the 

increasing thickness of the crack with elevation to meter the 
amount of product carried and delivered out of the cone (the 
more bulk is in the cone, the higher the pile) the more 
product will" be delivered out of the cone . ~ Spiral " tracks ~ 
30 and/or walls may be used to align long products such as French 
fries so as to allow an accumulator to redirect oriented 
product resulting in more compact bags (packages) and less 
product damage . 

The bowls, tracks, and other components of the instant 
35 invention may be made of any material such as aluminum or 
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Stainless steel depending on the nature of the articles to be 
handled, as is well-]cnown in the art. 

The foregoing disclosure has been set forth merely to 
illustrate the invention and is not intended to be limiting. 
5 Since modifications of the disclosed embodiments incorporating 
the spirit and substance of the invention may occur to persons 
skilled in the art, the invention should be construed to 
include everything within the scope of the appended claims and 
equivalents thereof . 
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CIAIMS 

1. A device for feeding, singulating, or orienting 
articles comprising a feeder bowl characterised in that the 
feeder bowl has a central receiving section which receives 
said articles in bulk, and a plurality of tracks radiating 
spirally outwardly from the feeder bowl along which said 
arcicles move to thereby be fed, singulated, or oriented. 

2. A device for feeding, singulating, or orienting 
articles as defined in Claim characterised in that said 
feeder bowl is a vibratory feeder bowl and said articles move 
outwardly in said bowl and then to said plurality of tracks by 
vibration, 

3. A device for feeding, singulating, or orienting 
articles as defined in Claim i, characterised in that the 
device further comprises a drive unit'. 

4. A device for feeding, singulacing, or orienting 
articles as defined in Claim 3, characterised in that said 
drive unit imparts vibratory motion to said device. 

5- A device for feeding, singulating, or orienting 
articles as defined in Claim 3, characterised in that said 
drive unit rotates said feeder bowl. 

6 . A device as defined in Claim 1 characterised in that 
said central receiving section is convex conical in cross- 
section. 

7. A device as defined in Claim 1 characterised in that 
said central receiving section is concave conical in cross- 
section - 

8 . A device as defined in Claim 1 characterised in that 
said central receiving section -is-essentially flat- in -cross - 

section. 

?. A device for feeding, singulating, or orienting 
articles as defined in Claim l, characterised in that the 
device comprises at least 2 tracks. 



-9- 



B 12 2002 13:20 FR BRKER Sr BOTTS 202 B39 7890 TO 1856342393B P . 1 2/32 

WO 01/38202 PCT/US00O204S 

10. A device for feeding, singulacing, or orienting 
articles as defined in Claim 9, characterised in tliat che 
device coniprises from 2 to about 50 tracks • 

11. A device for feeding, singulating, or orienting 
articles as defined in Claini 1, characterised in that each of 
said tracks is arcuate, following a circular path with the 
centers of the circles lying on a circle which is inside of, 
and coaxial with, the bowl* 

12. A device for feeding, singulating, or orienting 
articles as defined in Claim 1^ characterised in that each of 
said tracks is arcuate, following a path of ever changing 
radius . 

13. A device for feeding^ singulating, or orienting 
articles as defined in Claim 1, characterised in that said 
tracks are evenly spaced about the periphery of said feeder 
bowl . 

14 . A feeder bowl characterised in that the feeder bowl 
comprises a plurality of spiral elements affixed to its 
interior surfaces to guide and encourage articles to be sorted 
to climb out of and spread evenly and uniformly out of the 
periphery of the bowl, said spiral elements growing in size as 
they climb up and out of the bowl . 

15. A feeder bowl as defined in Claim 14, characterised 
in that said spiral elements are selected from the group 
consisting of vanes, tracks, and divertors. 
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